In short, large quantities of penicillin and streptomycin inhibit the blood respiration to a great degree, but with smaller doses this inhibition decreases.
In vivo, the blood of 9 patients of pulmonary tuberculosis who were under treatment of streptomycin injection was extracted every ten days and the oxygen consumption was measured. As seen in the table the respiration of the blood corpuscles was gradually inhibited after the in-jections of 10 g. and 20 g, as compared with the contrast. When the amount reached 30 g. it was observed that the blood respiration was most remarkably inhibited, and, with further increases in amount, the respiration followed a recovering course. Hobby6) and Waksman7) have established the fact that penicillin and streptomycin, when they are large in quantity, suppress gas metabo lism blockading the enzyme systems and prevent the multiplication of bacteria, and in addition they inhibit the functions of protoplasm and finally annihilate the bacteria.
On the other hand, it has become evident that these antibiotic substances have control on the vitality of enzymes which take part in the system of oxidation and deoxidation, and this action increases or decreases in proportion to their quantities.8> As have been stated above, pencillin and streptomycin depress the respiration and the metabolism of bacteria to their final death by standing in the way of their oxidation and deoxidation process.
From this experiment it may safely be conjectured that the fact that the blood oxygen consumption had decreased to a remarkable degree both in vitro and in vivo was, as in the case of bacteria, the results of control over oxidation and deoxidation reaction, or glycolysis in the blood corpus cles.
2) Sulfonamid This medicament, sulfonamide, does not have a direct sterilizing power but has control over the respiratory metabolism of bacteria. It may be understood that in this experiment also the oxygen consumption of the red blood corpuscles was reduced by a relatively large quantity of sulfonamide because the oxidation and deoxidation process was inhibited.
3) Nitrogen mustard In vitro 0.2 mg. and 0.02 mg. of nitrogen mustard were used. With the former dosis the oxygen consumption was reduced, but with the latter no change was observed.
In short, a large quantity of it inhibits and a small quantity of it weakens the respiration. Nitrogen mustard has control over cell division, weakens the function of protoplasm, and finally kills them. This action is most marked against neoplasms in which the growing tendency is outstanding. Miller,") observing the effect of this medicament on the respiration of the tissues of the spleen and the chest gland of a normal mouse, admits that it injuries the metabolic functions of normal cells too. In this experiment the blood respiration was inhibited by a relatively large quantity of nitrogen mustard, and it may be considered obstructive to the metabolism of normal cells or tissues, as well as to tumor cell.
4) Folic acid
In vitro, 1 mg. and 0.1 mg. of folic acid were used. In the former case the blood respiration was promoted to an outstanding degree but in the latter promoted only slightly.
In vivo, blood was extracted from a patient of anaemia every five days and compared with the contrast.
As seen in the table, the blood respiration gradually rose in pro- portion to the increase in amounts injected, and in amounts of 100 mg. to 150 mg. the oxygen consumption became almost twice as much as that before administration. Together with the Saiki's12) ex periment in which he has observed the effect of folic acid in accentua ting the functions of the reticuloen dothelial system, the wandering rate of the white blood corpuscles and their phagocytism, the above fact shows realistically the activation of living body tissues or cells by the acid. As Daft") stated, the co-enzymatic action against respiratory me tablism may, in the first place, be considered as the action mechanism of this medicine. The wandering of the young red blood corpuscles to the periphery through the stimulation of the marrow is another factor causing this activation.
5) Thiouracil
In vitro 4 mg. and 0.4 mg. of methylthiouracil were added to 1 cc. of blood. In the former case, the oxygen consumption of the blood corpus cles was remarkably decreased. With addition of the latter dosis the decrease was slight.
In short, a large quantity of methylthiouracil reduces the respiration of the blood corpuscles.
In vivo, the blood from patients of Grave's disease, thyrotoxicosis, and angioneurosis who were under treatment with injection of 2 % 5 cc. of this medicament once a day, or oral administration of 9 tablets (0.22 gram) a day was compared with the contrast. As seen in the be seen when the thyroid gland is extracted. In my experiments, both in vitro and in vivo, the oxygen consumption of the blood corpuscles was reduced in comparison with the contrast. In short, methylthiouracil inhibits respiratory metabolism not only of entire organisms but also each of individual tissues and cells. Astwood17) and Frowley18) states that the mechanism of methylthiouracil lies in that it hinders iodine to become diiodothyrodin and thereby suppresses the formation of the thryroid gland hormone. Furthermore, from the fact that the composition of di iodothyrodin is taken part in by oxidation and deoxidation, it can be suggested that methylthiouracil acts as an obstruction to a part of this process. 6) Tetraethylammoniumbromide In vitro 10 mg. and 1 mg. of tetraethylammoniumbromide (TEAB) were used. In the former case the blood respiration was apparently in hibited but little in the latter case.
In short, a comparatively large quantity of this medicament inhibits the blood respiration, but not when the administered quantity is small.
In vivo the blood was extracted every five days from patients of vege- tative neurosis and heart neurosis under treatment with injection of 100 mg. of this drug a day. As seen in the table, the blood respira tion was gradually more reduced in proportion to further increases in the amount injected, but later showed a tendency to recuperate. Tsukamoto19) has observed that acetylcholin and adrenalin promo tes the respiration of the red blood corpuscles of a rabbit, but in my experiments both in vitro and in vivo, the oxygen consumption was 
